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balance system are connected and a lubricant of the speed
reducer 1s mntroduced 1nto the cylinder.
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1
JOINT MECHANISM

CROSS-REFERENCE TO RELAT.
APPLICATION

T
.

This application 1s a Section 371 of International Applica-

tion No. PCT/JP2007/050358, filed Jan. 12, 2007, which was
published 1n the Japanese language on Jul. 19, 2007, under
International Publication No. WO 2007/080988 A1, and the

disclosure of which 1s incorporated herein by reference.

TECHNICAL FIELD

The present invention relates to a joint mechanism. Further
in details, the mvention relates to an improvement 1n a bal-
ancer mechanism of an arm of a joint mechanism, for
example, relates to a technology which can be adopted 1n a
balancer mechanism of an arm of an articulated robot used 1n,
for example, loading up or loading down a carton case, a
goods delivery box or the like, or 1n an automobile assembly
line.

BACKGROUND ART

In a balance system of canceling an rotation moment of a
rotation shatt of a horizontal arm generated by a weight of the
horizontal arm 1n an articulated robot of the background art,
there are a counterweight system, a system of utilizing an urge
force of a tension spring or a compression spring, or a system
of balancing by utilizing a force provided by a hydraulic
pressure by using a cylinder and a piston, a system of using
both thereof or the like.

According to the counterweight system, a weighted object
1s arranged at a rotation axis symmetric position of a horizon-
tal arm to directly balance, or a balance 1s taken by installing,
a counterweight at a vertical axis rear portion and connected
to a horizontal arm by using a link. However, the system 1s
provided with drawbacks that an interfering region of a robot
1s large, also a weight thereof 1s heavy, an inertia load 1s large
or the like.

Therelfore, normally, 1t 1s general to provide a balance force
by utilizing a spring or a cylinder urged by a pressurized fluid.

That 1s, there 1s constructed a direct spring balance struc-
ture 1n which when a weight of a horizontal arm pivoted by
constituting a rotating shaft by a shait of an upper end of a
vertical arm pivoted above a turning base, an upper side of the
vertical arm 1s provided with a member moved in parallel
therewith while maintaining a vertical direction, and a tension
spring urged obliquely between a front end of the member and
the horizontal arm 1s hung to be expanded.

However, according to the direct spring balance system of
hanging to expand the tension spring obliquely between the
front end of the member provided on the upper side of the
vertical arm and moved in parallel therewith while marinating,
to be vertical and the horizontal arm of the background art, an
expanded portion of the member 1s large, also the weight 1s
large, and therefore, when a range of operating the robot 1s
going to be widened, a total of the apparatus 1s enlarged, the
spring 1s exposed to outside, which 1s dangerous. Further,
since the tension spring 1s used, a fatigue rupture 1s liable to be
brought about at a hanger portion by a stress concentration
and when the spring 1s destructed, there 1s a danger of drop-
ping the arm.

In this way, according to the background art system, the
expanded portion of the member 1s large and also the weight
1s large. Hence, there 1s proposed a constitution of installing
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a spring for a balance at a vicinity of a turning base (refer to,
for example, Patent Reference 1 (JP-A-59-167486)).

According to the constitution, an inclination of a horizontal
arm 1s moved to a vicinity of a rotation drive shatt of a vertical
arm 1n parallel therewith by a parallel link mechanism and a
balance force 1s exerted by a tension spring or a compression
spring urged at the position.

According to a structure of a balancer utilizing a cylinder
urged by a pressurized fluid (air pressure or o1l pressure), the
spring of the balancer utilizing the spring 1s replaced by an air
pressure cylinder or an o1l pressure cylinder, and a pressure
adjusting function of the pressurized fluid 1s added to be
installed.

According to the constitution of balancing by the spring by
moving the inclination of the horizontal arm to above the
turning base in parallel therewith by the parallel link mecha-
nism disclosed 1n Patent Reference 1, similar to the above-
described background art apparatus, the spring 1s exposed to
outside, which 1s dangerous, the tension spring 1s used, and
therefore, a fatigue rupture 1s liable to be brought about at a
hanger portion and when the spring 1s destructed, there 1s a
danger of dropping the arm.

Further, in Patent Reference 2 (JP-A-11-262889), with an
object of providing a simple balancer mechanism of a hori-
zontal arm bringing a main body of the balancer to inside of
the horizontal arm and using a compression spring, there 1s
proposed to constitute a balancer apparatus 1n which i an
industrial articulated robot constituting a parallel link of mov-
ing a link arm and a wrist relative to a turning base 1n parallel
therewith and including a motor fixedly provided to the turn-
ing base for driving to pivot an upright arm and a motor for
driving to pivot the horizontal arm, a cantilever load by a
weight of the horizontal arm at an arm shaft 1s balanced by a
lever rotatably supported by a horizontal shaft provided at an
upper side of the vicinity of the center of the horizontal arm
and projecting an arm 1n an up and down direction, a lever rod
for coupling a shait fixedly provided onto the link arm and an
upper arm end of the lever by a pin, and a pulling device
provided at 1inside of the horizontal arm for coupling one end
portion of the horizontal arm through a pin and coupling a
loose end portion to a lower arm end of the lever by a pin.

Patent Reterence 1: JP-A-59-167486
Patent Retference 2: JP-A-11-262889

DISCLOSURE OF THE INVENTION

Problems that the Invention 1s to Solve

The above-described counterbalance mechanism of the
background art 1s provided independently from a speed
reducer, there 1s a case 1n which a rise 1n a temperature of a
lubricant of the speed reducer cannot be restrained and the
speed reducer 1s broken at early time. Further, there poses a
problem of an increase in a contamination degree of the
lubricant by a wear powder at 1nside of the speed reducer.

It 1s an object of the mmvention to resolve the problem
accompanied by the background art apparatus, restraining the
rise 1n the temperature of the lubricant of the speed reducer,
preventing the speed reducer from being destructed at early
time and eliminating the problem of the rise in the contami-
nation degree of the lubricant by the wear powder at inside of
the speed reducer.

Means for Solving the Problems

The mvention achieves the above-described problem by a
joint mechanism comprising a base, a turning base provided
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above the base and rotated, and an arm a lower end portion of
which 1s pivotably supported by the turming base, wherein a
speed reducer for rotating the turning base 1s provided at
inside of the base, a cylinder pivotably supported above the
turning base and filled with a lubricant, a piston provided in a
hermetically sealed state at inside of the cylinder slidably in a
longitudinal direction, and a piston rod one end portion of
which 1s connected to the piston and other end portion of
which 1s connected to the arm are provided, the speed reducer
and the cylinder are connected, and the lubricant of the speed
reducer 1s mtroduced 1nto the cylinder.

It1s preferable to constitute such that a spring for urging the
piston to a side opposed to the arm 1s provided between an end
face of the cylinder on a side of the arm and the piston, and a
counterbalance system 1s constituted by the cylinder, the pis-
ton, the piston rod and the spring.

Advantage of the Invention

According to the mnvention, the speed reducer and the cyl-
inder of the counterbalance system are connected and the
lubricant of the speed reducer 1s imntroduced 1nto the cylinder.
Therefore, 1n comparison with a case of using the lubricant
only at inside of the speed reducer as 1n the background art, a
total amount of the lubricant 1s increased, and theretore, a rise
in a temperature of the lubricant by using the speed reducer
can be restrained, the speed reducer can be used 1n a stable
state and early destruction of the speed reducer can be pre-
vented.

Further, according to the invention, the total amount of the
lubricant 1s increased, and therefore, an increase 1n a contami-
nation degree of the lubricant by a wear powder at inside of
the speed reducer can be restrained and the speed reducer can
be operated 1n a clean state.

Further, according to the invention, the counterbalance
system can be constituted by a si1ze to a degree the same as that
ol the counterbalance mechanism used 1n the background art,
and therefore, a range of operating an apparatus provided
with the joint mechamism of an industrial robot or the like 1s
not hampered. Further, the size of the counterbalance system
of the imnvention 1s constituted by a size to a degree the same as
that of the counterbalance mechanism used in the background
art, and 1s applicable to all of industrial robots.

Further, according to the mvention, the piston rod of the
counterbalance system 1s connected to the arm, and a move-
ment of the arm can be utilized as a pump without separately
preparing a power for the pump.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a sectional view of an essential portion of an
embodiment of the invention embodied 1n a joint mechanism
of anindustrial robot, showing a state of sucking a lubricant to
a right chamber at inside of a cylinder by moving a piston 1n
a counter arm direction.

FI1G. 2 shows a state of discharging the lubricant of the right
chamber at inside of the cylinder by moving the piston in an
arm direction in the embodiment of FIG. 1.

BEST MODE FOR CARRYING OUT TH.
INVENTION

L1

The invention will be explained 1n details 1n reference to
the attached drawings illustrating an embodiment of the
invention as follows. FIG. 1 1s a sectional view of an essential
portion of an embodiment of the mnvention embodied to a joint
mechanism of an industrial robot, showing a state of sucking,
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a lubricant to a right chamber at inside of a cylinder by
moving a piston in a counter arm direction, and FIG. 2 shows
a state of discharging the lubricant of the right chamber at
inside of the cylinder by moving the piston 1n an arm direction
in the embodiment of FIG. 1.

In FIG. 1 and FIG. 2, a speed reducer attaching bracket 2 1s
attached to a base 1 of an industrial robot, and a speed reducer
2a 1s provided at 1nside of the speed reducer attaching bracket
2. A style of the speed reducer 2a 1s not particularly limited
but a publicly-known structure can be used, for example, a
planetary gear apparatus comprising a crankshait, a pinion
formed with outer teeth at an outer periphery thereot, fitted to
a crank portion of the crankshait and eccentrically moved,
and a case formed with 1nner teeth brought in mesh with the
outer teeth of the pinion at an 1nner peripheral face thereot, or
a wave gear speed reducer comprising a wave generator, a
flex-spline and a circular spline or the like can be used.

A turning base 4 1s provided above the base 1, the turning
base 4 1s rotated 1n a horizontal face by an output of the speed
reducer 2a. A shatt portion 4a 1s provided above the turning
base 4, a lower end portion of an arm 6 1s supported by the
shaft portion 4a pivotably around a horizontal axis line 5, and
the arm 6 1s pivoted 1n a vertical face by a power from a
prvoting drive source (not illustrated). The joint mechanism
of the invention 1s constituted as described above. Further,
other end portion of the arm 6 1s pertinently connected with
other arm (not illustrated).

A cylinder 7 1s supported by a pin pivotably between a pair
of brackets (not illustrated) provided above the turning base 4.
Inside of the cylinder 7 1s provided with a piston 8 1n a
hermetically sealed state slidably in a longitudinal direction.
One end portion 9a of a piston rod 9 1s integrally connected to
the piston 8 and other end portion 95 thereof 1s axially
attached to the arm 6.

A counterbalance system 10 of the invention 1s constituted
by the cylinder 7, the piston 8 and the piston rod 9. A left
chamber 7a disposed on a left side of the piston 8 at inside of
the cylinder 7 of the counterbalance system 10 and a right
chamber 756 disposed on a right side thereof are respectively
connected to the base 1 and the turning base 4 through
hydraulic pipes 11a and 115, a lubricant of the speed reducer
2a at 1nside of the speed reducer attaching bracket 2 1s intro-
duced into the cylinder 7 and the lubricant 1s filled at inside of
the cylinder 7.

In the counterbalance system 10 of the embodiment, a
compression spring 12 for urging the piston 8 to a counter side
of the arm 6 1s provided between an end face of the cylinder
8 on a side of the arm 6 and the piston 8, and the counterbal-
ance system 10 always urges the arm 6 in the counterclock-
wise direction.

As shown by FIG. 1, when the arm 6 1s pivoted 1n the
counterclockwise direction, the piston 8 1s moved 1n a left
direction by the piston rod 9 connected to the arm 6, and the
lubricant filled 1n the left chamber 7a at inside of the cylinder
7 1s supplied to the speed reducer 2a by passing the pipe 11a,
and the lubricant of the speed reducer 24 1s filled 1nto the right
chamber 7a at inside of the cylinder 7 by passing the pipe 115.

Conversely, as shown by FI1G. 2, when the arm 6 1s pivoted
in the clockwise direction, the piston 8 1s moved 1n a right
direction by the piston rod 9 connected to the arm 6, the
lubricant filled 1n the nght chamber 75 at inside of the cylin-
der 7 passes the pipe 115 to be supplied to the speed reducer
2a, the lubricant of the speed reducer 2a passes the pipe 11a
to be filled 1n the left chamber 75 at 1nside of the cylinder 7.

According to the invention, the lubricant of the speed
reducer 2a at inside of the speed reducer attaching bracket 2
1s mtroduced into the cylinder 7 by connecting the speed
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reducer attaching bracket 2 and the cylinder 7 of the counter-
balance system 10. Therefore, in comparison with a case in
which the lubricant 1s used only at inside of the speed reducer
2 as 1n the background art, a total amount of the lubricant 1s
increased, and therefore, a rise 1n a temperature of the lubri-
cant by using the speed reducer 2a 1s restrained, the speed
reducer 2a can be used 1n a stable state, early destruction of
the speed reducer 2a can be prevented, an increase in the
contamination degree of the lubricant by a wear powder at
inside of the speed reducer 2a can be restrained and the speed
reducer 2a can be operated 1n a clean state.

INDUSTRIAL APPLICABILITY

According to the invention, the counterbalance system 10
can be constituted by a size to a degree the same as that of a
counterbalance mechanism used 1n the background art, and
therefore, the range of operating the apparatus provided with
a joint mechanism of an industrial robot or the like 1s not
hampered. Further, the size of the counterbalance system 10
of the imnvention 1s constituted by a size to a degree the same as
that of the counterbalance mechanism used in the background
art, and 1s applicable to all of industrial robots.

Further, according to the mvention, the piston rod 9 of the
counterbalance system 10 1s connected to the arm 6, and a
movement of the arm 6 can be utilized as a pump without
separately preparing a power for the pump.
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The mvention claimed 1s:

1. A joint mechanism comprising:

a base,

a turning base provided above the base and rotated, and

an arm a lower end portion of which 1s pivotably supported
by the turning base,

wherein a speed reducer for rotating the turning base 1s
provided at imnside of the base, a cylinder pivotably sup-
ported above the turning base and filled with a lubricant,
a piston provided in a hermetically sealed state at inside
of the cylinder slidably 1n a longitudinal direction, and a
piston rod one end portion of which 1s connected to the
piston and another end portion of which 1s connected to
the arm are provided, the speed reducer and the cylinder
are connected, and

the lubricant of the speed reducer 1s introduced into the
cylinder.

2. The joint mechanism according to claim 1, wherein a

spring for urging the piston to a side opposed to the arm 1s

20 provided between an end face of the cylinder on a side of the

arm and the piston, and
a counterbalance system 1s constituted by the cylinder, the
piston, the piston rod and the spring.
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